5524

RECORD
COrY

0TS:| 60~L1,3L0 JPRS: 5526

1L September 1960

o
¥ty
TAKING INDICATOR DIAGRAMS OF HIGH PRESSURE

GAS COMFRESSORS
by L. F. Vereshchagin and B. P. Demyashkevich

- USSR =~

|
J

20000724 168

Distributed by: Repmd"-'ced From
Best Available Copy
OFFICE OF TECHNICAL SERVICES

U. S. DEPARTMENT OF COMMERCE -
WASHINGTON 25, D. C, DTIC QUALITY INSPECTED 4

DISTRIBUTION STATEMENTA
Approved for Public Release
Distribution Unlimited

- e WA S s mE W SN G MR SR R Ew R e MG GE MR W S AR MR MR AT M SN SR W e s W e W W e ms  w

U, S. JOINT PUBLICATIONS RESEARCH SERVICE
205 EAST Li2nd STREET, SUITE 300
NEW YORK 17, N. Y,




-

TAKING INDICATOR DIACGRAME OF HIGH PRESSURE
GAS COMPRESSORS
/ %m following is & translabtion of an articl

by'LeF@J reshcheagin and B.P.Dewmysebkeviech

entivied "Indltserchenlive gazovopo Rompressora

vraokago ﬁavlamiya” {English version above)

&

in Privory 1 Tekniks Fksperimente {Instruments

and Ezperimental FProcedures),¥o.l,Moscow,

Jan-Feb 1980C,pagss 11B-182./

Ve give & desoription of a high pressure gas

cempressor end methods of obtalning indicabor dilagrems by

weare of thres types of detectors. The designs of these

detectors end their technigue of operation sre described.

glow discharge detactor,

As @ rule, pas compressors in which we succeed in
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sesled compression chamber. The sesling of the platon in

guper-bigh pressure compressor ls considersbly mors

gchieving substantial pressures have rulti~stages.The
compressicn ratio of esch stege In such & compressor 408
not exseed 6.7, indepepdent Torelgn firms manufscfure &
super<high pressurs ﬁiﬂgl&f&t&g@ gay Ccompressor. %xﬁ firm
"Amslep” in Switzerland manufactures & four-stage com-
pf@éamw'with a hydraulle device and with sutomat & conbrold

With an intake pressure of ome kilo-stm , the compressor
permits gas commression up to ¢4 kilo-atm, Sage and Lacey
/1/ published the design af an e?p@1ﬁmaﬂt&l Eas COMPrassor

intended for study of thermedynamic propertiss of condensed

v

ilguids, This c@mpréaa@r permits comprazsion of alr from
pressure 270 to 800 kilo-astm. Korndorf /2/ constructed 8
gas compressor for a pressure uﬁ to & kllo~atm,
Yereshohagin snd Ivenov have consbtructed a single-
stape gas compressor /f4/ for a2 pressure up to & kilo-atm
with compresslion r&tiﬂ of 100. Sueh & high compression

ratio is caused by an extremely small idle volums,

sccupying 0,0L of the working volume,and a securely

the compressor, in contrast with the sealing used In the
ma jority of high pressvre compressors, is reallzsd by
means of an elastic steel sleeve {section).

As is known, the actuval compresslon eyele In a

.
As
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complex thesoraetically and the eguation of stete only

wxw

sely deseribes the real pi

Leture 0f the complex

procegsss whieh take place in the cylindsr of the suj

L,‘t-

high pregsure gas compressor, In contrast with the

theoreblical L

dellivery Lline are noi

logs during the flow of ges

eh is comnested with s warletion in gas velocity

devending on the piston speed,vibrabion of the velves,

curves, which they characterlsze In the theoretical gyveles

these daviations are cauned wetwasn th

e

P

During intske the ges extracts

eyblinder walls,
heat from the hested eylinder walls; thus,initially
compression occurs with heat supply ,and censeguently,

with an

than the adiabatie index. In ths

comprasaion processz,the gas temperabture incresses,ihe

diffevence betwsen the cylinder walls and the

becomes Inzstantansously eguel to 2ero,

£ HivL
e i Ty

natanteansously adisb
during the displscenent of the piston,the gas beging to

pilve off heat to the eylinder wells and the polyiropic

slgn.
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Pregsurs Compreilsoy

diractly from the working compress

g driving gesr from an elecirlc
meagurenent of the rod positlon,
supply
the equipment Is
princlpal

form of only the main

the heaad of the gas comprezgor

fact led to the necessity of

{'3

fraome of the lower 21 B, In il

DTS

Ling,and compresaing equl

shown in Fig.l.

loads zet on ths components of the ¢
swing the

in ths form of & multi-layer vessel, The deslgn of the

frams of the head 2 onto a sliding fitving.

coupling slesve is inserted cone valve 3, the

located 8 cascade of elastic ute

®

tetion of the procssses

£
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in & super-high

P

gives an Indlsator diagram taken

o,

DESCRIPTION OF THHE APPARATUS
The apparatus incindes & single-stage compressor with

motor,aguipment for precise

a high-pressure valve

f‘w

pment, &n overall view of
fie give a deseription in

” - - T e R "
part ¢f the eguipmeni= -

and the measuring equipment,

gz gas compression to high pressures, large

ompreszor head. This
compression chamber

head

iz given in Fig.2, A coupling sleeve 18 inssrted iluside ths

Into the

lowsy end

which rests on the seasling 51@ sve 4. Sleeve 4 resbts on the

Bt

e lowey part of frame & is

el sleeves &, which prevent
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chomber will ooccour unbll the beaded edge of the plston,

does not gover

t-"

2o R e PTG W T BV PO g, % e g ol .
Aurine its wmobtlion bo ths vpper dead 7,

the intske orifice. Ahs only the upper part of the vod
snters into the elsstic sleeve,the compression begins in
the upper chamber,snd also in the chamber formmed by &

3

veinfereced parh of siston and the frame of ths lower

Fy
ot
e

h,.g

aefl . varéfﬁﬁe the degres of pressure Ilncrsase proportion-
) to the piston dlsplacement in each of the chambers will

L be unequsl b’C&ﬁS@ of the different volum

f:’f

1, dstermined

o
s

by the piston in the upper snd lowsy chambers.

"*nﬁl ralations of the components of the

hesd are in ths lower chember with s small ds

G‘;

L ZT a6

e

of pressurse Increase, A dasresss in the prassure differsence
petwszen the chambers reduces the possibility of e lesk from
the upper chamber, The compressed gas flows through &
pressure valve £ into a pressurs line then glong & supply
1ine through a pressure velve and enters a recelver. The
cperation of & compressor over the ﬂ%@@"”ﬁ;} pressure

. 1imits ig gusrsntesd by an appropriaste nsedle valve
aperturs. The frietion surface is lubricated by meang of

shauffer lubricating greass,.

MEASURING APPARATUS




The pressurs variation in the compressor cylinder

» o e - TP S e G S » PO TR o
as % ol lebon posiiion conbl by a8

tegotor. The debtsctor was
and wes connessbad throwgh an opening to the upper part of

e o T e < i . o o
{Fig.2}, The studles wsre conducted

eryatal, 2) induction detector 3} normal glow
» bl

fonic detector /4/.

o £ o e e . o I P S oy B 2z L e gy ey g
sotors, becausse datectors oL & similay neture

sodt in various measuremsnts. The ressarch

&

&
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Gebentor was mads from twe plates of barium metat

(£ig.3). The casing of rod 2 ls screwsd into the compressow
heed, into the casing we carsfully insert s groun 2y

2]

o which the diaphragmw of the detector housing 5 rests. The
aod 1e utilized to decresase the gas pressure on the

el i Ao - . 3 e - . “ K Yy gy AT
s iamhracm, inside the detesctor ,on the gphevrical suppord
= # | 3

tanate., The

found twe plates prepaved {rom

sisrnoelsetric ervatals wers subiactad Lo pre eliminavry
4 y ¥

het the pressuve on the plates was propow-

ilonel to the on in ges pressure on the disphragm.

'5

of the plates
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The cherpge which oviginates on the

Gye to compression moves across the inlet 4 into g 4-~¢
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amnlifler and then into a MPO.2 loop oselllograph. The
dotector was calibrated by means of & hydraullc compraszsor
vhen mounted bo the soulpment onbto the comprsasor,
Besides the pilezoelectric orystel detector wa used

sy induction ﬁ»:wﬂtmr, dotectors of thisa tvﬂw ar gell as

s, ?

ey

oF

gl tyoe are wideauvread,

w X

tion detechtor wes mounted on the Pﬁﬁ}ﬂ%ﬁ%&ﬁ head et hhe

gems place as the plezcelestric erystel. Fig.4 gives e

% = o}
2

Alagraw of the datector arrangsment. The Inductlon dstector

In essewbly 1 1s clampsd by nut 2 to reducsr 5, Through

pellet 5 ,the wovable of the destestor--vod 4 bears

B
e
e
tvé
‘:‘}'

ingerted in the compression chambar,The

 defllection of the diaphragsm during a procsss of gas
soxpression iz propontion to ths pressure varistion in the

evlinder, Displacsements of the disphragm by the pellet ars

dtted by the wmoveble part of the induatlon detector;

its slgngl ls recovded ty & icap peeillog

ig ealibreted topether wlth th@ dlaphre

aguipment in the ecompreszsor,
For e more accurate study of the gas compression

in the sowmpraasor, we used & normal Flﬂw dinchsy;

eiectronis detector. This type of detector 1s vevry sensgi-

)

tive to & small displecement of a moving electron., Fig.b

prasents the design of this detecter, 4 statlonary
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- The bottom of ths oyl
specisl allioy, The pressu
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megnitude of the dlsch

oy o B T 3 4 P e gy -
normal glow disgcharge arissz beiween the
thin cege the detector possesses maximom

previous detectors were sltuated, During
we placed in the center of the diaphragm

we placed s moveble datector electrode.
th
4
&
are vacorded by a POB 14 oscillograph.
For the crientation of the ind

releative to ithe of the
wers drawn on the recording,corres

way Lo the mo Lolints we

oo

apsrh, For eave of &
fized onto the compressor, Bazch pl
socket in the sheave and an aperture

f

of light passed. do front of the sheave

g rod,on wiich
With a pressure
g?ia@h?agm is
chechor elecbrods
doe amplifler and
iontor diazgrans

arankehalt,marks

pending in a definite

e

sbocell had

through
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ann indlvid

which a8 beam

g moving needle,
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directlion of thﬁ'delivery line snd the el&sﬁid force. On
the dlsgran this corvesponds to point 3. The amount of gas
remaining in the compression chamber after the valve
closes is determined by the idlis wolume and operating
conditions of the velve., The residual gas expandes untll
the apertures of the eﬁh&uﬁt ciome (volnt 4). The ares of
the indicetor diagrem expresses , on g cevtsin scale, the
WOTK BEDE nﬂ@ﬁy4n compressing the gas during & single

wrking stroke,
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